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Summary 



(57) [Abstract] 

[Technical problem] Game equipment equipped with the optical transmitter-receiver 
which can make size luminescence intensity in early stages of [ operation ] a 
luminescence side, and can raise the responsibility of a receiving side and accuracy 
is offered without increasing a load, even when used power has a limit. 
[Means for Solution] Capacitor 21 D is prepared in parallel with Light Emitting 
Diode21A prepared in a light-emitting part 21, and the inrush current based on a 
power supply 100 and the inrush current of the sum of the inrush current based on 
the charge charged by capacitor 21 D were supplied at the time of the operation of 
Light Emitting Diode21A. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The photogenic organ which carries out outgoing radiation of the lightwave 
signal to an external instrument based on program execution Optical-communication 
equipment which has the electric eye which receives the lightwave signal by which 
outgoing radiation is carried out from the aforementioned external instrument Are 
game equipment equipped with optical-communication equipment equipped with the 
above, and it has the capacitor which accumulates the charge supplied from a power 
supply at the time of un-operating [ of the aforementioned photogenic organ ]. The 
luminescence circuit which the 1st inrush current based on the aforementioned 
power supply and the inrush current of the sum of the 2nd inrush current based on 
the charge of the aforementioned capacitor are supplied [ circuit ] at the time of the 
operation of the aforementioned photogenic organ, and operates the aforementioned 
photogenic organ, It is characterized by having the light-receiving circuit which 
reads the output signal generated based on light-receiving of a lightwave signal by 
which outgoing radiation is carried out from the aforementioned external instrument, 
and is led synchronizing with a signal. 

[Claim 2] The aforementioned luminescence circuit and the aforementioned light- 
receiving circuit are included in the 1 st carried type game equipment, the 
aforementioned external instrument It is the 2nd carried type game equipment which 
has the same luminescence circuit as the aforementioned luminescence circuit and 
the aforementioned light-receiving circuit, and a light-receiving circuit, the above 
1 st and the 2nd carried type game equipment The aforementioned light-emitting part 
of one carried type game equipment, and the aforementioned light sensing portion of 
another carried type game equipment, And game equipment equipped with the 
optical-communication equipment of composition of being constituted, approaching, 
arranging the light-emitting part and light sensing portion which counter, and 
performing optical communication so that the aforementioned light sensing portion 
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of one carried type game equipment and the aforementioned light-emitting part of 
another carried type game equipment may counter given in the 1st term of a claim. 
[Claim 3] The aforementioned photogenic organ and the aforementioned electric eye 
are game equipment equipped with the optical-communication equipment given in 
the 1st term of a claim prepared in the removable memory card which has the 
storage element which stores a program and data. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to game 
equipment equipped with the optical-communication equipment which makes 
possible optical communication between the carried type game equipment which has 
a limit in used power especially about game equipment equipped with optical- 
communication equipment, and is excellent in the responsibility of a receiving side, 
and accuracy. 
[0002] 

[Description of the Prior Art] There is game equipment equipped with the optical- 
communication equipment which was made to perform data communication based on 
a program by transmitting and receiving a lightwave signal between carried type 
game equipment as conventional game equipment. 

[0003] The light-emitting part of conventional optical-communication equipment is 
shown, it connects with a power supply 55 through resistance 56, drawing 6 has the 
light emitting device (Light Emitting Diode) 58 turned on based on ON/OFF of a 
switch 57, and Light Emitting Diode58 turns it on by turning on a switch 57. 
Incidence of the lightwave signal by which outgoing radiation is carried out based on 
lighting of Light Emitting Diode58 is carried out to the light sensing portion (not 
shown) of other game equipments, and photo electric translation is carried out to it, 
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and it is outputted as a light-receiving signal. 

[0004] Drawing 7 (a) and (b) The relation of the current and time which are supplied 
to a light-emitting part and a light sensing portion is shown, and it is time t1. When it 
sets and a light-emitting part is turned on, in Light Emitting Diode58, it is drawing 7 
(a). It is a power supply to the inrush current IA so that it may be shown. It is 
supplied. On the other hand, a light sensing portion produces a photocurrent by 
receiving the lightwave signal based on luminescence of Light Emitting Diode58. this 
photocurrent — drawing 7 (b) it is shown — as — time t1 from — going up — time 
tZ t-second after delta Current value IB It reaches. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since according to conventional 
optical-communication equipment resistance with the predetermined value is 
inserted in a light emitting device and a serial in order to save the power consumed 
with a light-emitting part, even if it operates a light emitting device, the level of the 
current poured into a light emitting device takes time to be restricted, consequently 
for a photo detector to receive the light of sufficient quantity of light, and has a 
possibility that the reaction of a receiving side may become inaccurate. Therefore, 
the purpose of this invention is to offer game equipment equipped with the optical- 
communication equipment which can make size level of the inrush current at the 
time of the operation by the side of luminescence, and can raise the responsibility of 
a receiving side, and accuracy, without increasing a load, even when used power has 
a limit. 
[0006] 

[Means for Solving the Problem] In game equipment equipped with the optical- 
communication equipment which has the photogenic organ which carries out 
outgoing radiation of the lightwave signal to an external instrument based on 
program execution, and the electric eye which receives the lightwave signal by which 
outgoing radiation is carried out from the aforementioned external instrument in 
order that this invention may realize the above-mentioned purpose It has the 
capacitor which accumulates the charge supplied from a power supply at the time of 
un-operating [ of the aforementioned photogenic organ ]. The luminescence circuit 
which the 1st inrush current based on the aforementioned power supply and the 
inrush current of the sum of the 2nd inrush current based on the charge of the 
aforementioned capacitor are supplied [ circuit ] at the time of the operation of the 
aforementioned photogenic organ, and operates the aforementioned photogenic 
organ, Game equipment equipped with the light-receiving circuit which reads the 
output signal generated based on light-receiving of a lightwave signal by which 
outgoing radiation is carried out from the aforementioned external instrument, and is 
led synchronizing with a signal is offered. 

[0007] In game equipment equipped with the above-mentioned optical- 
communication equipment a luminescence circuit and a light-receiving circuit It is. 
included in the 1st carried type game equipment, an external instrument It is the 2nd 
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carried type game equipment which has the same luminescence circuit as a 
luminescence circuit and a light-receiving circuit, and a light-receiving circuit, the 
1 st and 2nd carried type game equipment The light-emitting part of one carried type 
game equipment, and the light sensing portion of another carried type game 
equipment, And considering as the composition which performs optical 
communication is desirable by approaching and arranging the light-emitting part and 
light sensing portion which are constituted and counter so that the light sensing 
portion of one carried type game equipment and the light-emitting part of another 
carried type game equipment may counter. Moreover, a photogenic organ and an 
electric eye can also be prepared in the removable memory card which has the 
storage element which stores a program and data. 
[0008] 

[Embodiments of the Invention] Drawing 1 shows carried type game equipment 
equipped with the optical-communication equipment in the form of operation of this 
invention, and has the memory card 20 with which the main part 10 with which a 
liquid crystal display 11, the cross-joint key 12, and the operation buttons 13 and 14 
have been arranged in the front face, and a main part 1 0 are equipped free 
[ attachment and detachment ], and the light-emitting part 21 and light sensing 
portion 22 which transmit and receive the lightwave signal based on data are 
prepared in the top panel of memory card 20. 

[0009] Drawing 2 shows the control-block view of memory card 20. This memory 
card 20 has the control section 30 which controls operation of each part. Light 
Emitting Diode21 A which generates a lightwave signal based on the control signal 
outputted from a control section 30, Photo transistor 22A which carries out photo 
electric translation of the lightwave signal which received light according to optical 
intensity, When memory card 20 is removed from ROM50 which stored the program, 
RAM51 which stores the data generated during game execution, and a main part 10 
CPUalpha60 which are built in the reset circuit 41 and main part 10 which protect 
the data of the game stored in RAM51 by supplying power from a cell 40, and input 
the address, data, a write-in signal WR bar, and a reading signal RD bar into a 
control section 30 are connected, and it is constituted. 

[0010] Drawing 3 shows the circuit diagram of the optical-communication section of 
memory card 20, connects a light-emitting part 21 and a light sensing portion 22 to 
a control section 30, and is constituted. 

[001 1] A light-emitting part 21 has Light Emitting Diode21A, Resistance 21 B and 
21 C, and capacitor 21 D, and Light Emitting Diode21A connected to a power supply 
100 through resistance 21 B is connected to the transistor 35 of a control section 30. 
Moreover, in parallel with Light Emitting Diode21A, capacitor 21 D is connected 
through resistance 21 C, and in order to reduce the power consumption of a power 
supply 100, the resistance of resistance 21 B is set up so that it may become size 
from the resistance of resistance 21 C. If the "communicate mode" is set up by the 
control section 30, a transistor 35 will turn on and energize a power supply 100. 
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[0012] Capacitor 21 D charges a charge at the time of putting out lights during 
lighting of Light Emitting Diode21 A, and supplies the inrush current based on a 
power supply, and the inrush current of the sum of the inrush current based on the 
charge charged by capacitor 21 D to Light Emitting Diode21 A at the time of the flow 
of a transistor 35. 

[0013] A light sensing portion 22 has photo transistor 22A, Resistance 22B and 22C, 
Capacitors 22D and 22E, and resistance 22F, it connects with the transistor 36 of a 
control section 30, and photo transistor 22A is grounded through resistance 22B for 
photocurrent-voltage conversion. Moreover, resistance 22C is connected through 
capacitor 22D in parallel with resistance 22B. It connects with the amplifier 37 of a 
control section 30, resistance 22F and capacitor 22E is connected in parallel with 
amplifier 37, and the output terminal of capacitor 22D constitutes the feedback 
amplifier. 

[0014] The control section 30 consists of an address decoder 31, the mode-of- 
operation control circuit 32, AND gates 33A and 33B, the D-flip-flop 34, transistors 
35 and 36, amplifier 37, an inverter 38, and a buffer 39. 

[0015] The address decoder 31 is connected with the mode-of-operation control 
circuit 32 and AND-gate 33A. The mode-of-operation control circuit 32 is 
connected with AND gates 33A and 33B and the transistor 36. AND-gate 33A is 
connected to the D-flip-flop 34. The D-flip-flop 34 outputs "1", when D terminal 
34a which inputs a communicate mode signal, clock terminal 34b which inputs a 
write-in signal WR bar (only referred to as WR in the following explanation), and D 
terminal 34a are "1", and when D terminal 34a is "0", it has Q terminal 34c which 
outputs "0." A transistor 35 will be in switch-on, if "1" is outputted from Q terminal 
34c of the D-flip-flop 34. Amplifier 37 amplifies the output signal based on the 
lightwave signal which received light by photo transistor 22A, and inputs it into 
AND-gate 33B. An inverter 38 generates the reversal signal which reversed the 
reading signal RD bar (only referred to as RD in the following explanation). A buffer 
39 outputs the output signal which passed AND-gate 33B to a data bus 
synchronizing with a reversal signal. 

[0016] In the above composition, optical-communication operation for two sets of 
carried type game equipments is explained. Two sets of carried type game 
equipments are prepared, each main part 10 is equipped with memory card 20, and a 
power supply is turned ON. And the cross-joint key 12 and the operation buttons 13 
and 14 which were prepared in the front face are operated, and it is ordered the 
"communicate mode." 

[001 7] Next, drawing 4 (a) and (b) The top panel of the memory card 20 with which 
the main parts 10A (henceforth game equipment 10A) and 10B (henceforth game 
equipment 10B) of two sets of game equipments are equipped is made to counter so 
that it may be shown. And it arranges so that the light-emitting part 21 by the side 
of game equipment 10A, the light sensing portion 22 by the side of game equipment 
10B and the light sensing portion 22 by the side of game equipment 10A, and the 
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light-emitting part 21 by the side of game equipment 10B may carry out a right pair. 
[0018] At this time, it may be desirable to make it approach, since the reaction of 
photo transistor 22A which receives a lightwave signal as the interval D between the 
top panels of memory card 20 is size becomes inaccurate, or it may contact top 
panels. 

[0019] [Time of game equipment 10A transmitting data to game equipment 10B If 
ordered the address decoder 31 of a control section 30 in the "communicate mode", 
it will output from CPUalpha60 built in game equipment 10A and input an address 
signal through an address bus.] This address signal is decoded and is outputted to 
the mode-of-operation control circuit 32. The mode-of-operation control circuit 32 
memorizes the communicate mode to the storage formed in the mode-of-operation 
control circuit by inputting the change (standup) to "1" of the decoding signal from 
an address decoder 31 , and the write-in signal WR from "0." The signal which shows 
this memorized communicate mode is outputted by "1" from a mode-of-operation 
control circuit, and is inputted into AND-gate 33A. active by inputting the decoding 
signal from an address decoder into AND-gate 33A as CPUalpha60 to 1-bit data in 
this state — it is set to "1" Since it connects with the output of AND-gate 33A, D 
terminal 34a of the D-flip-flop 34 is set to "1." 

[0020] If it synchronizes with the change to "1" of the write-in signal WR inputted 
into clock terminal 34b from "0" and Q terminal 34c is set to "1" when "1" has 
inputted into D terminal 34a, a transistor 35 will flow and an inrush current will be 
supplied to Light Emitting Diode21A. Since this inrush current turns into an inrush 
current supplied from a power supply 100, and an inrush current of the sum of the 
inrush current generated based on the charge charged by capacitor 21 D, 
luminescence intensity [ in / the early stages of an operation / in Light Emitting 
Diode21 A ] becomes size. Lightwave signal LA based on luminescence of Light 
Emitting Diode21 A Outgoing radiation is carried out from the light-emitting part 21 
of memory card 20A. 

[0021] [Time of game equipment 10A receiving data from game equipment 10B] If 
ordered the address decoder 31 of a control section 30 in the "communicate mode", 
it will input an address signal through an address bus from CPUalpha60 built in game 
equipment 10A. This address signal is decoded and is outputted to the mode-of- 
operatibn control circuit 32. The mode-of-operation control circuit 32 becomes 
active by inputting a decoding signal from an address decoder 31. At this time, by 
inputting the reversal signal ("1" signal) by the inverter 38 of the reading signal RD 
("0" signals), make AND-gate 33B active, and it is made to flow through a transistor 
36, and energizes to a light sensing portion 22. 

[0022] It is a lightwave signal LB to the light sensing portion 22 of memory card 20A. 
If incidence is carried out, light will be received by photo transistor 22A, and photo 
electric translation will be carried out to the light-receiving signal according to 
optical intensity. After the light-receiving signal after photo electric translation is 
amplified with amplifier 37, it is inputted into AND-gate 33B. AND-gate 33B outputs 
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the amplified light-receiving signal to a buffer 39 synchronizing with a reversal signal. 
The light-receiving signal inputted into the buffer 39 is outputted to a data bus 
synchronizing with the reversal signal of the reading signal RD. 

[0023] Drawing 5 (a) and (b) The relation between the luminescence current of the 
optical-communication equipment of this invention and light-receiving current is 
shown, in a light-emitting part 21 Drawing 5 (a) Since the inrush current based on 
the charge charged by capacitor 21 D at the time of the flow of a transistor 35 (time 
t1) is added and supplied to an inrush current from a power supply so that it may be 
shown, luminescence current 121 1 which consists of usual luminescence current 121 
size is supplied to Light Emitting Diode21A. The luminescence intensity in early 
stages of an operation becomes size momentarily by this. After electric discharge of 
capacitor 21 D serves as usual luminescence current 121. 

[0024] At a light sensing portion 22, it is drawing 5 (b). Since light-receiving current 
122' which becomes in early stages of [ operation ] Light Emitting Diode21 A from the 
light-receiving current 122 based on the usual luminescence intensity size occurs so 
that it may be shown Light-receiving current 122' of the level which response-time 
deltat (t2-t1) until light-receiving current 122 occurs becomes smallness, and 
consists of light-receiving current 122 size occurs, and a reaction becomes exact. 
[0025] Since according to game equipment equipped with the above-mentioned 
optical-communication equipment two sets of carried type game equipments are 
approached or contacted and optical communication is performed, the usual 
luminescence intensity of Light Emitting Diode is made to smallness, and optical 
communication becomes possible also with the carried type game equipment which 
has a limit in used power based on the capacity of a cell. Light Emitting Diode 
carries out outgoing radiation of the lightwave signal of the luminescence intensity 
which consists of the usual luminescence intensity size by supplying the inrush 
current based on the charge which was charged by the capacitor in early stages of 
the operation in addition to the inrush current based on a power supply. By the 
photo transistor, the build up time of light-receiving current becomes short by this, 
the light-receiving current of big level occurs, and positive light-receiving is 
performed. Moreover, since it is made to energize in a light-receiving circuit based 
on a setup of the "communicate mode", while exhaustion of a cell is suppressed, the 
noise generated with energization can be reduced. 

[0026] It is not limited to carried type game equipment, but the optical- 
communication equipment explained above can also be used for the optical 
communication of other terminals. Moreover, it is good also as composition which it 
is not limited to memory card about the place in which a light-emitting part and a 
light sensing portion are prepared, for example, is prepared in the main part of 
carried type game equipment. 
[0027] 

[Effect of the Invention] According to game equipment equipped with the optical- 
communication equipment of this invention, as explained above Since the light- 
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emitting part to which the inrush current of the sum of the inrush current based on 
a power supply and the inrush current based on the charge charged by the capacitor 
is supplied at the time of an operation, and the light sensing portion energized when 
performing optical communication were prepared, Without increasing a load, even 
when used power has a limit, optical intensity in early stages of [ operation ] a 
luminescence side can be made into size, and the responsibility of a receiving side 
and accuracy can be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is explanatory drawing showing game equipment equipped with the 
optical-communication equipment in the gestalt of operation of this invention. 
[Drawing 2] It is the control-block view of game equipment equipped with the 
optical-communication equipment in the gestalt of operation of this invention. 
[Drawing 3] It is the circuit diagram of game equipment equipped with the optical- 
communication equipment in the gestalt of operation of this invention. 
[Drawing 4] It is explanatory drawing showing operation of the optical- 
communication equipment in the gestalt of operation of this invention. 
[Drawing 5] (a) The luminescence current of optical-communication equipment and 
the relation of time to the gestalt of operation of ** and this invention are shown, 
and it is (b). The relation between light-receiving current and time is shown. 
[Drawing 6] Explanatory drawing showing the luminescence circuit of conventional 
optical-communication equipment. 

[Drawing 7] (a) The luminescence current of the generating circuit of ** and 
conventional optical-communication equipment and the relation of time are shown, 
and it is (b). The relation between light-receiving current and time is shown. 
[Description of Notations] 
10 Main part 
10A, a main part 
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1 0B, a main part 

1 1 Liquid crystal display 

1 2, a cross-joint key 

13, an operation button 

14, an operation button 

20 Memory card 
20A, memory card 
20B, memory card 

21 Light-emitting part 

21 A, LED 

21 B, resistance 
21 C, resistance 
21 D, a capacitor 

22 Light sensing portion 
22A, a photo transistor 
22B, resistance 

22C, resistance 
22D, a capacitor 
22E, a capacitor 
22F, a display 

30 Control section 

31 Address decoder 

32, a mode-of^operation control circuit 
33 A, an AND gate 
33B, an AND gate 
34, D-flip-flop 

35 Transistor 

36 Transistor 

37 Amplifier 

38 Inverter 

39 Buffer 

40 Cell 

41 Reset circuit 

50, ROM 

51, RAM 

55 Power supply 

56 Resistance 

57 Switch 
58,LED 

60 CPUalpha 
100 Power supply 
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